Recent models have made it possible to obtain distributions of ionospheric and field-aligned currents at high latitudes from surface magnetic observations. The surface geomagnetic field variations at high latitudes are closely associated with interplanetary medium parameters. As a result, a model has been developed that estimates high-latitude current distributions directly from the interplanetary magnetic field and solar wind values. Ionospheric and field-aligned current distributions computed with this technique are compared to the distributions computed directly from the Magsat magnetic field observations by Zanetti et al. [1983]. There are small variations in the two results, which are apparently due to the different resolutions of the two techniques. However, the current distributions computed from the different techniques are similar.
INTRODUCTION
Magnetic field variations at the earth's surface are caused by several current sources situated in the earth's ionosphere and magnetosphere. The identification of these sources is one of the principal goals of geomagnetic studies. However, the magnetic field observations on the earth's surface alone cannot determine uniquely the distribution of the associated three-dimensional current system. In order to make this determination, additional information on the spatial current distribution is needed.
By using the ground observations, so-called "equivalent currents" are usually determined using the potential theory applied to a spherical shell concentric with the earth. However, the surface magnetic fields are due to a more complicated threedimensional current system that includes ionospheric and fieldaligned currents. For this reason, it has been assumed that it is necessary to measure magnetic fields above the ionosphere in order to uniquely determine the associated current systems.
Considerable progress has been made in inferring threedimensional current systems by combining electric and magnetic field measurements from satellites with radar observations. However, it was still not possible to determine the threedimensional current distribution in the entire high-latitude region instantaneously. Ground-based magnetic data have recently been used to deduce instantaneous distributions of field-aligned currents. For the case of uniform ionospheric conductivity, the Laplacian of the current function is proportional to the fieldaligned current density [Kern, 1966] . This relationship can be used for the determination of field-aligned current distributions at high latitudes during summer, when the ionospheric conductivity is sufficiently uniform [Levitin et al., 1981] . More complicated computer codes have been proposed by Mishin et al. [1980] , Faerrnark [1980] , and Karnide et al. [1981 ] for the determination of the distribution of ionospheric and field-aligned currents using nonuniform ionospheric conductivity models.
However, there are constraints pertaining to the spatial distribution of current that are inherent in these models. That is why it is not surprising that the following opinion has been put forth [Poternra, 1983] 
